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I. INTRODUCTION 

Very little work has been done on the ophiurans of Cali- 
fornia. McClendon (1909) published a resume of the species 
of the San Diego region. H. L. Clark (1911), in his fine 
paper on the North Pacific Ophiurans, included many species 
which occur in California. Busch (1918-1921) listed the 
species of Friday Harbor, Washington. Species described in 
all three of these papers occur in Monterey Bay. Outside of 
them, however, excluding a few occasional papers in which 
species from this locality are listed or described indirectly, no 
study has ever been made of the ophiurans of Monterey Bay. 
This bay is peculiarly situated in that here species representa- 
tive of both the north and the south are found. 

The present paper is based on (1) the collections made bv 
the U. S. Fisheries Steamer Albatross in Monterey Bay in 
1904; (2) specimens collected at divers times and by different 
persons working at the Hopkins Marine Station of Stanford 
University; and (3) specimens collected by the writer in the 
summer of 1921. 

Of the 24 species which have been collected in Monterey 
Bay, seven are intertidal, while 17 have been secured only 

Contribution from the Hopkins Marine Station of Stanford University. 
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from dredgings. Of the seven littoral species, only two have 
never been collected beyond the low tide level. 

The 23 identified species are grouped into 15 genera, and 
eight families. The keys are artificial, and apply only to the 
species in Monterey Bay. 

As the average collector will most likely come in contact 
only with the intertidal species, a key is given by which those 
forms which occur above the low tide level can be identified. 
The key is artificial and applies only to the littoral species. 

The coloration of the living animals is given whenever 
possible. That of the intertidal species was made by the 
writer, and that of the dredged forms by Dr. W. K. Fisher, 
who accompanied the Albatross on her 1904 cruise. 2 



Alphabetical List of the Ophiurans of Monterey Bay 



1 . 


Amphilimna pentacanlha 


13- 


2. 


Ampkiodia occidentalis 


14. 


3- 


Amphiodia perierda 




4- 


Amphiodia nrtica 


16. 


5 - 


Amphipholis pugclana 


J 7- 


6 . 


Amphiura arcystata 


18. 


7 - 


A m phiura semitiuda 


19. 


S. 


Asteroschema sublacvc 


20. 


P- 


Aster onyx loveni 


21. 


10. 


Gorgonocephalus cucnctnis 


22. 


ii. 


Ophiacantha diplasia 


23 • 


12. 


Ophiacantha curypoma 


24. 



O phi octen culver i 
Ophioctcn hastatum 
Ophioncreis cur ybr achy plax 
Ophionereis sp. {young) 

Ophiopholis aculeata forma kennerlyi 
Ophiopholis baker i 
Ophiopholis longispina 
Ophioplocus esmarki 
Ophiopteris papillosa 
Ophiothrix spiculata 
Ophiura leptoctenia 
Ophiura luikcnii 



Ecology of the Littoral Forms 

Due no doubt to the extreme fragility of ophiurans, the lit- 
toral forms are only found in well sheltered spots, where they 
are protected from the full impact of the waves by rock forma- 
tions. The species, furthermore, segregate themselves in par- 
ticular ecological surroundings. 



2 Dr. Fisher used Ridgway’s (1886) Nomenclature of Colors, while the writer 
had the improved (1912) Color Standards and Nomenclature. 

I take great pleasure in expressing my gratitude to Dr. W. K. Fisher who sug- 
gested this study to me, and under whose guidance the work was carried on, and to 
Dr H. L. Clark, who kindly went over the manuscript and suggested aome changes, 
while allowing me full access to the rich collection of ophiurans in the Museum of 
Comparative Zoology at Cambridge, Massachusetts. 

A set of specimens will be deposited in the California Academy of Sciences’ 
collection. 



VOL. XI 11] 



MAY— OPHJURANS OF MONTEREY BAY 



263 



Ophiopteris papillosa is found under rocks, on a rocky base, 
pretty well out on the low tide level. It is the most active of 
the littoral forms, scampering away very quickly when its pro- 
tecting rock is overturned. It possesses a remarkable power 
of autotomy, and will break its arms at their base very readily. 
Specimens are usually found together. Two or three may be 
under the same rock. It is fairly common. 

Ophiopholis aculeata forma kenncrlyi is found in about the 
same situations as Ophiopteris. It is much less active, and 
makes only slow movements when uncovered. I have never 
seen one break its arms, and it seems to be unusually lacking 
in the power of autotomy. It is a rather uncommon species. 

Ophiothrix spicalata is found under rocks on a rocky bottom 
or on some alga, such as Ulva, in very secluded spots. When 
on Ulva, it seems to lie perfectly inactive, and lets itself be 
moved by the “va et vient” of the water. It shows remarkable 
diversity in its coloring. When much disturbed it breaks its 
anns occasionally, usually at the base. Although not as active 
as Ophiopteris, it will try to escape when annoyed. It is rather 
common. 

Ophioplocus esmarki is found under flat rocks, on a rocky or 
sandy bottom. It is very sluggish, much more so than Ophi- 
opholis. When disturbed, it simply lies in the same position, 
moving only the tips of the arms. It is fairly common. 

Amphiodia occidentalis always is found on or in sand, under 
rocks, under broken Mytilus shells, or in the roots of Phyllo- 
spadix. Many specimens are usually found together, often in 
great numbers, and many times associated with Amphipholis 
pugetana . One may get many specimens by digging under 
rocks, in the sand. One finds Amphiodia a few inches below 
the surface of the sand, and many times one or several of its 
arms may project to the outside. It is fairly active, but moves 
its very long arms in an aimless way. This species is extremely 
common, and, due to its being protected by the sand, may be 
found in situations where no other ophiurans exist. 

Amphipholis pugetana is found on Ulva, in Macrocystis 
holdfasts, among the roots of Phyllospadix, and under rocks 
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on sandy and rocky bottom. It never digs below the surface 
of the sand like Amphiodia. It is constantly in motion, but 
rather slowly. It is exceedingly common, and is perhaps the 
most abundant littoral form. 

I found one young Ophionereis under a rock, on sandy bot- 
tom, at low tide. It was not very active, but made slow move- 
ments of the arms. This was the only representative of the 
species which I collected. 

Ecological Table 

On Ulva — Ophiolhrix, Araphipholis 
In roots of Phyllospadix — Amphipholis, Amphiodia 
In Macrocystis holdfasts — Amphipholis, Amphiodia 
On sand — Amphipholis, Amphiodia 
Under rocks 

a. On rocky bottom — Ophiopteris, Ophiopholis. Ophiolhrix, Ophioplocus, 

Amphipholis. 

b. On sandy bottom — Ophioplocus, Ophionereis, Amphiodia, 

Amphipholis. 

In sand — Amphiodia 

Ophioplocus esmarki and the young Ophionereis are the 
only species that have not been collected beyond the low tide 
level. 

Explanation of Terms 



Adoral plates Two plates at the base of the jaws, proximal to the ora 1 

shield. 

Arm comb A series of small scales on the upper side of the arm, distal to 

the disk, as in the genus Ophiura. 

Arm spines Spines borne on the side arm plates (fig. 1, a. s.). 

Dental papilke ... Small projections under the teeth, at apex of jaw. 

Disk The body as distinguished from the arms, especially the 

aboral side. 

Distal. . . Away from the mouth. 

Genital slit . . . The openings of the genital bursae, at the sides of the arms, 

in the interbrachial areas. 

Genital scales Scales bordering the genital slits. 

Jaws. . The five triangular bodies which surround the mouth, each 

made up of several plates, and bearing the dental and oral 
papillae. 

Interbrachial areas. . . The disk as differentiated from the arms on the oral side. 

Oral papillae Tooth-like projections on the sides of the jaws. 
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Fig. 1. Ophiura liitkenii, X3.2. — a, from below; b, from above. A. s, arm 
spines; o. s. y oral shield; s. i. p ., side arm plates; u. a. p. and up. a. p, under and upper 
arm plates. 



Oral shield Large plates, lying between the arms, singly, distal to the 

mouth (fig. 1, o. s.). 

Primary plates 1 dorso-central, 5 radial, 5 interradial plates, distinguished 

by their greater size, arranged symmetrically on aboral 
side of disk, but often distinguishable in adults. 

Proximal Towards the mouth. 

Radial shields Two large plates, at base of each arm on aboral side of disk. 

(Not always visible). 

Side arm plates A series of plates, along each side of the arm (fig. I, s. i. p.). 

Supplementary plates Small plates sometimes present on the sides of the upper arm 
plates, as in Ophiopholis, and Ophionereis. 

Tentacle pores Openings on the sides of the jaw and under arm plates, 

through which tentacles project in the living animal. 

Tentacle scales Small scales bordering the tentacle pores. 

Under arm plates. ... A series of plates on the under side of the arms (fig. 1, 
u. a. p.). 

Upper arm plates. ... A series of plates on the upper side of the arms (fig. 1, up. 
a. p.). 
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II. DESCRIPTION OF SPECIES 

1. Artificial Key to the Families and Genera of 
Ophiurans in Monterey Bay 

I. Disk and arms covered by a skin; arms capable of being bent toward the 
mouth; dorsal arm plates absent or very rudimentary. 



a 1 . Arms simple I. Trichasteridse 

b. Disk above and radial shields granulated; arms not very long and whip- 
like 1- Asteroschema 

bb. Disk above and radial shields naked; arms very long and whip-like 

2. Aster onyx 

a 2 . Arms branched II. Gorgonocephalidae 

Disk and radial shields nearly bare or minutely granulated; genital slits 
begin at about middle of interbrachial space 3. Gorgonocephalus 



II. Disk and arms not covered by thick skin; arms not capable of being vertically 
coiled; dorsal arm plates present. 

a 1 . Side arm plates meeting both above and below; no dental papillae; long 

arm spines III. Ophiacanthidae 

Disk plates above hidden or nearly hidden by granules 4. Ophiacantha 
a 2 . Side arm plates not meeting both above and below. 

b 1 . Oral papillae absent IV. Ophiothricidae 

Disk beset with spines; spine-like tentacle scale 5. Ophiothrix 

b 2 . Oralpapilke present. 

c 1 . No vertical clump of dental papillae; arms inserted on ventral side 
of disk; arm spines at strong angle with arm; supplementary plates, 
when present, more than two, and surrounding upper arm plates 

V. Amphiuridae 

d 1 . Supplementary plates surrounding upper arm plates 

6. Ophiopholis 

d 2 . No supplementary plates 

e 1 . Disk beset with spines 7. Amphihmna 

e 2 . Disk bare. 

f 1 . Oral papillae two on a side; first oral tentacle scale appears 
like third oral papilla; interbrachial spaces bare in 

Monterey Bay species 8. Amphiura 

f' 2 . Three oral papillae on a side; interbrachial spaces scaly. 

g 1 . Oral papilla subcqual 9. Amphiodia 

g 2 . Distal oral papilla much longer than other two. . 

10. Amphipholis 

c 2 . Arms inserted in a definite cleft in the disk; arm spines parallel with 

arm and closely appressed to it VI. Ophiolepididae 

d 1 . Notch at edge of disk on upper side, where arms meet disk . . 

11. Ophiura 

d 2 . No notch at edge of disk. 

e 1 . Upper arm plates entire; radial shields large. . 12. Ophiocten 
e 2 . Upper arm plates broken up into small plates; radial shields 
very small 13. Ophioplocus 



